**Abstract**

**Objectives:** Parkinson's Disease (PD) is a neurodegenerative disorder with the loss of dopaminergic neurons, having severe difficulties in performing normal motor movements due to the decreased dopamine (DA) concentration. Although PD is known primarily for its hypoactive mobility, it has been reported that PD patients can induce kinesia paradoxa, a condition where patients can perform complex motor movement efficiently, regardless of their depleted DA. The mechanism of kinesia paradoxa is still unclear, not knowing whether this phenomenon is DA-related. Here we observe and analyze the biological mechanism and its cell activation patterns that explain the ameliorated motor movements while the DA is depleted.

**Method:** As a model of PD, Dopamine-deficient (DD) mice were utilized. In DD mice, their tyrosine hydroxylase (TH) gene is inactivated, disabling them from synthesizing L-Dopa from tyrosine, and ultimately having no DA since there is no L-Dopa to synthesize. We injected L-Dopa onto DD mice to let them acquire DA; 72 hours after their last L-Dopa injection, the DA in their brain get heavily depleted, however becoming hyperactive when they were put under a novel environment. To monitor their cell activation patterns, we observed their c-Fos immunoreactivity in the striatum and hippocampus.

**Result:** We find that comparing to Wild-type (WT) mice, the hypoactive non-habituated DD mice have significantly low c-fos immunoreactivity in the striatum and hippocampus. In addition, when DD mice were put into a novel environment for 4 hours, making them hyperactive, their c-fos immunoreactivity were strikingly high in both areas.

**Conclusion**: These results indicate how the increase of c-Fos immunoreactivity in the striatum and hippocampus is heavily linked to the hyperactivity in the DA-deprived mice. From above, this supports the notion that for the hyperactivity during the DA-deprived state, high neuronal cell activities in the striatum and hippocampus could induce the hyperactivity.
